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NUCLEAR WASTE DISPOSAL:
POTENTIAL PROPERTY VALUE IMPACTS
RONDA K. HAGEMAN*

I. INTRODUCTION

A number of potential social impacts or costs associated with the
establishment and operation of nuclear waste storage facilities and
transportation routes to those facilities are considered in this symposium. For example, some important cost considerations treated elsewhere are the measurement of potential health impacts and the cost
of emergency preparation strategies in the presence of radioactive
materials. However, these direct financial costs often do not include
the social cost of "esthetic damages," such as fear and distress caused
by the presence of potentially hazardous nuclear substances. As with
many environmental quality goods (or "bads"), measurement of
these costs which are chacterized by "publicness" is problematical
due to the lack of complete price information in private markets.
Therefore, a measurable social impact-potential property value loss
in areas proximate to nuclear facilities or waste transport routes-is
considered in the following analysis in an attempt to provide additional information on social costs of a public nature.
The notion that differential property values in areas proximate to
potential nuclear hazards might reflect social costs is based upon
hedonic price theory. With its roots in Lancaster's theoretical description of consumption decisions, 1 the hedonic price specification
refined by Rosen2 holds that the market price consumers are willing
to pay for any specific good reflects utility maximizing behavior with
respect to the good's various quality-type attributes. These attributes
may include both private and public commodities. Differential market prices then depend upon consumers' differing preferences for
*Assistant Professor of Economics, University of Miami, Coral Gables, Florida. The research reported here was funded by the U.S. Dept. of Energy and the New Mexico Dept. of
Minerals and Energy Resources as part of the "Socio-Economic Analysis of the Proposed
Waste Isolation Pilot Project (WIPP)." The author wishes to thank Roger Norton and Mark
Thayer for helpful comments on various sections. The usual disclaimer applies.
1. Lancaster, A New Approach to Consumer Theory, 74 J. POL. ECON. 132-57 (Apr.
1966).

2. Rosen, Hedonic Prices and the Implicit Markets: Product Differentiation in Pure
Competition, 82 J. POL. ECON. 34-35 (Jan./Feb. 1974).
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goods' attributes and the demand/supply relationships that result
from those attributes.
Specifications of hedonic prices have been put forth in several analyses,'3 but the most extensive hedonic price studies have probably
been undertaken to investigate the impact of non-market-type quality variables on property prices, where v(al, . . . , az ) is the hedonic
property value specification for attributes 1, . . . , z of the property.
For example, hedonic models developed by Ridker and Henning4
and Nelson 5 analyze the impact of air quality and noise level, respectively, on property values. The presence of property value differentials can be taken as an indication of social damages caused by reduced environmental quality which is capitalized in the price of the
impacted properties.
Thaler and Rosen 6 introduced an important refinement of the
hedonic technique in their study of the incorporation of risk and uncertainty into wages; assuming that individual risk aversion levels
differ, the Thaler and Rosen results were that some individuals
would accept riskier jobs for a wage premium. The risk attribute in
hedonic price specifications has been interpreted further in a recent
modelling effort by Brookshire, et al., 7 wherein the potential property value impact of risk in the form of possible earthquake hazards
in Los Angeles County is set forth. Their preliminary results indicate
that relatively risk averse consumers appear to be willing to pay more
for property in low risk areas. Conversely, less risk averse individuals
may be willing to purchase similar property associated with greater
potential earthquake hazards, since they receive a premium in the
form of lower house payments. The effect, then, of risk information
is to produce a hedonic property value gradient which varies with the
prospect of an earthquake's occurrence, ceteris paribus.
Based upon the hedonic price approach described in Brookshire, et
al.,8 a conceptual framework for analyzing the impact on property
values of the proximity of nuclear waste facilities, transport routes,
and the associated potential hazards is developed here. The hazardous risks enter the hedonic property value specification as an envi3. See, for example, A. GRILICHES (ed.), PRICES INDEXES AND QUALITY
CHANGE, 3-15 (1971) for a review of early applications of hedonic price theory.
4. Ridker, Henning, The Determinants of Residential Property Values With Special Reference to Air Pollution, 49 R. ECON. & STATISTICS 246-57 (May 1967).
5. Nelson, Airport Noise: Location Rent and the Market for Residential Amenities, 6
J. ENVT'L. ECON. & MANAGEMENT 320-3 (Dec. 1979).
6. Thaler, Rosen, The Value ofSaving a Life: Evidence from the Labor Market, in D. E.
Terleckys (ed.), HOUSEHOLD PRODUCTION AND CONSUMPTION 265-97 (1975).
7. D. S. BROOKSHIRE, METHODS DEVELOPMENT FOR VALUING HAZARDS INFORMATION 123-51 (Institute for Policy Research: Univ. of Wyo. 1980).
8. Id.

October 1981 ]

NUCLEAR WASTE DISPOSAL

ronmental quality variable, where it is assumed that environmental
quality declines as the hazard is increased. The theoretical implications can then be used to study impacts (if any) on actual property
valuations in markets surrounding nuclear sites or transport routes.
In previous hedonic property value studies,9 empirical analysis
consists of using econometric estimating procedures to compare data
on cross-sectional market prices of similar properties whose primary
qualitative difference is the attribute of interest. Likewise, crosssectional data was used in the Brookshire, et al.1 0 seismic hazards
study to investigate the impact of the risk attribute on housing values
for a given time period. Another approach can also be used if the perceptions of property owners and buyers are altered by some event;
for instance, in the Brookshire, et al. study area, provision of information identifying high-risk versus low-risk seismic areas to prospective home buyers has been legally required since 1975. Thus, researchers can use time series data in an alternative, but comparable,
hedonic property value study. The alternative effort will check for
statistically significant price differentials, ceteris paribus, between
the pre-1975 and post-1975 property values proximate to the potential hazard of earthquake damage.'
These two statistical approaches (comparing cross-sectional property value data from areas near to and farther from the potential hazard, and comparing time series data before and after an event which
alters perceptions about the hazard) have been applied in a very limited number of studies of urban property values around nuclear reactor facilities. As will be discussed herein, those studies have identified
no negative impacts.' 2 On the surface, their results may be surprising
since information about numerous radioactive hazards, along with
risk assessments, have been made available to the public in recent
years.' 3 It seems reasonable therefore, to expect that such hazardous
9. See, for example, Smith, Deyak, Measuring the Impact of Air Pollution on Property
Values, 15 J. REGIONAL SCI. 277-288 (July 1975) and Cummings, Optimal Municipal Investment in Boomtowns: An Empirical Analysis, 5 J. ENVT'L. ECON. & MANAGEMENT
257-67 (May 1978).
10. BROOKSHIRE, supra note 7.
11. Id. The on-going research on property value impacts constitutes Phase II of the
"Methods Development" project.
12. See section 3, "Impacts on Property Markets," of this paper for description and results of these studies.
13. For example, see J. W. BURNS, THE DAY THE BOM FELL ON AMERICA: TRUE
STORIES OF THE NUCLEAR AGE (1978), and W. D. ROWE, AN ANATOMY OF RISK
(1977). Illustrative newspaper and journal articles are abundant; e.g., Reinking, Schrock,
Spent Fuel TransportationRisks, 15 NUCLEAR NEWS 71-75 (1972);Atomic Waste Truck
Crashes, The Newburgh News (New York), Mar. 16, 1976, at A, col. 1;Anderson, N-Power
& Profit vs. Health: "Enemy of the People" of the 1970's? Milwaukee Journal (Milwaukee,
Wis.) Mar. 25, 1977, at B, col. 15; Pollack, They Muffed It: Uncle Sam Loses [Nuclear]
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risk information would be capitalized (negatively, if consumers believe the probability of harm is greater than zero) into hedonic property valuations proximate to nuclear facilities and waste transport
routes. However it appears that other factors such as increased employment and in-migration into the area generally accompany the
establishment and operation of nuclear facilities, and these factors
often impact property values positively. Also, property owners or
prospective owners of proximate properties may believe that generous compensation is available for potential damages; for example, the
Price-Anderson Act guarantees extensive coverage of liabilities in the
event of a nuclear accident 4 Tullock I has shown that the expected
value of such protective insurance will be incorporated into property
values in a positive way.
A major difficulty, then, which is encountered when econometric
procedures are used to identify property value losses due to nuclear
hazards is the unwieldy task of identifying negative impacts on property values while separating out any positive impacts which are also
due to site proximity. Furthermore, the statistical efforts to date
have been directed toward property value impacts in urban areas near
nuclear reactor plants; empirical studies of property value impacts in
the vicinity of nuclear waste disposal sites (primarily in non-urban
and agricultural areas) and of properties proximate to waste transport routes have not been attempted, undoubtedly due to a paucity
of reliable data.
Due to the aforementioned problems, the preceeding discussion of
actual impacts on property markets of the presence of potential nuclear hazards employs an alternative methodology which is based on
systematic group judgment, where data is collected by detailed surveying of knowledgeable experts. Known as the Delphi technique, it
has been used in various forms to determine and measure quality-oflife type variables where uncertainty plays a substantial role.' 6 It
Material, 3(7) CRITICAL MASS J. 8 (1977); Shapiro, Radiation Route, NEW YORKER
142-160 (Nov. 13, 1978); Marx, Low-Level Radiation: A High-Level Concern, 204 Science
165-204 (1979); Truck Wreck Strews Radioactive Load, News Free Press (Chatanooga,
Tenn.) Jan. 29, 1979, at A, col. 1; and One Truck Crash Could Kill a Oty, Seattle PostIntelligencer (Seattle, Wash.) Feb. 11, 1979, at A, col. 1.
14. Attached as an amendment to the Atomic Energy Act of 1957, the Price-Anderson
Act, 42 U.S.C. § 2210(e), requires nuclear powered utilities to acquire the maximum liability insurance coverage against nuclear accidents. The Price-Anderson Act also created a special fund to be used to provide for any additional liabilities, with a stipulation that the federal government would cover up to $560 million worth of damages incurred in a nuclear
accident.
15. Tullock, The Traditional Gains Trap, 6 BELL J. ECON. 675-788 (Autumn 1975).
16. See, for example, 0. Helmer, Analysis of the Future: The Delphi Method in J. R.
BRIGHT (ed.), TECHNOLOGICAL FORECASTING FOR INDUSTRY AND GOVERNMENT: METHODS AND APPLICATIONS (1968); N. C. DALKEY, STUDIES IN THE
QUALITY OF LIFE: DELPHI AND DECISION-MAKING (1968); and Dagenais, The Reliability and Convergence of the Delphi Technique, 98 J. GEN. PSYCH. 307-08 (1978).
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seems appropriate here to employ such a method in attempting to
provide information about the nature of potential impacts on property values of nuclear waste hazards. This approach may be especially
applicable since the nature of the risks involved and the other complicating factors associated with the proximity to nuclear facilities
makes the impact of that proximity an uncertain issue.
The objective, then, of this undertaking is to address the issue,
both conceptually and with respect to actual market experiences, of
potential property value impacts of proximity to nuclear waste storage, transport, and associated hazards. The theoretical framework for
analyzing the potential for impacts on local property values is described in the next section. In Section 3, the theoretical implications
are then applied to market experiences reported on property valuations near actual nuclear facilities and transport routes. Description
of the technique used to investigate potentially impacted property
markets is provided in this section, along with results of the analysis.
Concluding remarks are offered in Section 4.
II. THEORETICAL ANALYSIS OF POTENTIAL PROPERTY
VALUE IMPACTS
Following the analysis of Brookshire, et al.' where risk factors
are incorporated into the hedonic property price specification, the
theoretical structure of this analysis is based upon the consumer's
maximization of expected utility [E(U)] which depends on consumption of a composite good (X), and consumption of a vector of
property attributes, (A = al, ... , aZl), where the Zth attribute is
the locational attribute of the property. Defining the locational attribute in this case as proximity to a nuclear facility or waste transport
route, its impact on utility can be divided into two types of effects:
(i) the effect on local economic activity (e) (e.g., the provision of employment opportunities to local residents, and labor in-migration
which stimulates demand for local products and services), and (ii) the
effect of perceived potential damages due to nuclear hazards (h)
which may be offset partially or wholly by perceived compensation
(c) that would be available if actual damages were incurred. Both (i)
and (ii) are assumed to be functionally related to proximity (p) to
the nuclear facility or transport route, where p is inversely related to
distance from the facility or route. Further, it is assumed that utility
varies inversely with the hazards term, h, and is positive in all other
terms. Also, e(p) can vary either positively or negatively as p varies,
as explained in the outline of possible cases following the model description; h(p) and c(p) vary directly with p.
'

17. BROOKSHIRE, supra note 7, at 132-36.
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The potential for numerous types of damages due to the hazards
associated with proximity to radioactive materials has been widely
publicized. At worst, there is some risk of terrorism or human error
leading to a nuclear explosion which could destroy the surrounding
properties and their residents. Probably the most discussed hazard is
the risk of short term exposure to high level radioactivity in the
event of a nuclear accident (e.g., leakage or spillage and fire), and the
associated deformities, cancers and illnesses, genetic mutations, etc.
that could possibly occur. However, recent evidence has indicated
that long term/low level radioactivity exposure may be at least as
damaging or more damaging in terms of the potential for increased
illness and genetic damage. 1 8 These various types of potential hazards are, of course, each characterized by some probability of occurrence; although actual probability estimates are generally uncertain
and frequently disputed, the consumer is assumed here to have
formed beliefs about the N probabilities, (-In, n = 1, ... , N) attached

to N potentially hazardous effects associated with proximity to a nuclear facility or transport route.
Given the preceding assumptions, expected utility is specified as
follows for N states of the world, where potential hazards associated
with proximity to the nuclear facility or waste transport route are
hl, ... , hN:
E(U) = (1 - N
2; l~n) . U [X, A, e(p)] + I 1 1 [X, A, e(p), hl(p) -clI(p)] + ...+
n=l

+ I1NuN [X, A, e(p), hN(p)-cN(p)]

(1)

where
n
Fl
= perceived probability of the nth type hazard actually occur-

ring; n = 1 ... , N
X = composite consumption good
A = composite of property attributes, the az's

= (a,..., aZ 1)
p = proximity, which is inversely related to distance from the nuclear facility or waste transport route
e = effect of proximity on local economic activity
hn-cn = perception of net damages possible from the nth hazard,
where damages possible from the nth hazard (hn ) due to

proximity are reduced by potential compensating payments
(cn) which are also related to proximity.

Maximization of expected utility is subject to the income constraint,
Y. As stated below, income is equivalent to expenditures on the com18. See, for example, Sternglass, Radioactivity, in J. O'M. BOCKRIS, ENVT'L CHEMISTRY 477-575 (1977).
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posite good X (assuming the price of X is one, for simplicity) and expenditures on property:
Y = X + r-v{A, e(p), [hl(p)-c(p)],..._ [hN(p)-cN(p)]}
where

(2)

r = capital recovery factor

v = the hedonic property value specification.
The v specification is assumed to be a function of the composite of
property attributes, economic activity effects of proximity to a nuclear facility or waste transport route, and potential net damages due
to the proximity of N possible nuclear hazards. The consumer's valuation of perceived net damages due to proximity will be manifested
in v(.) through various demands for locations over a range of p's,
assuming consumers have different levels of risk aversion and/or different perceptions of the potential damaging effects of the possible
hazards or of the probabilities of those damages actually occurring.
Deriving the first order necessary conditions for consumer maximization of expected utility subject to the income constraint yields
the following decision rule for locational choice in terms of proximity to a nuclear facility or waste transport route:
n
n
IN Iin).au +N rin afnl e+N i afj
n) "
Oehn-c
ap
"
I
ae
p
(hcn)
ap
=
n=1
Oe
n1
(b)

(a)

Xr Lel

-

p

av(n
+ a(hn~cn----Ophn-c

(3)

for p > 0, where X is shadow price on income.
Term (a) in condition (3) is the marginal expected value of the
economic activity effect associated with proximity to the nuclear
facility or transport route. Term (b) is the marginal expected value of
the effect of N potential net damages due to a change in proximity.
The right-hand-side is the observable impact of proximity on property value. The bracketed term on the right-hand-side, denoted as
__v hereafter, is the combined property value impact due to proximap
ity's effect on local economic activity and perceived effect on environmental quality in terms of the presence of possible net damages.1 9
19. The consumption choice rule with respect to the risk attribute p is analogous to that
av/
for non-risk choices. For example:
=
ap
(a) + (b)

N(. N

au+ N n aOn

n=1

ax

n=1

-

ax

that is, the marginal rate of substitution between the risk factor and non-risk factor will be
equated to their price ratios under the first order conditions for utility maximization.
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For an incremental increase in proximity, the bracketed portion of
(a) is positive, as are X and r; however, the signs of e (the impact on

ap

local economic activity) and of the marginal expected value of potential net damages [term (b)] are not as straightforward. Therefore, to
determine the direction of the "impact of incremental proximity on
property value (the sign of the right-hand-side), further analysis is
necessary.
Various combinations of effects which may impact property values
proximate to nuclear facilities or transport routes could result. In the
discussion of effects, let ae = ep and a(hn-cn) = (hn-cn)p. The ecoap
P
ap
nomic activity effect will frequently be positive, since the establishment and operation of a nuclear facility often stimulates employment, income and local tax revenues in the surrounding community.
However, if the property owners in a particular case experience reduced economic activity due to the disruptive impact of, say, a nuclear transport route (e.g., declines in agricultural output), then ep
will be negative. Finally, in many instances of properties located near
transport routes (e.g., highways where special trucks carry nuclear
waste), there may be no significant change in local economic activity;
ep= 0.
Let MEVD denote the marginal
expected value of possible net
N
Un
damages; MEVD = 2
n. an
a(hn-cn), term (b) in condin=l
a(hn-cn) ap
tion (3). The sign of MEVD is also dependent upon the particular
properties being studied. If perceived available compensation increases with proximity to a nuclear facility or route,2 0 such that the
increase in expected payments covers or exceeds the increase in perceived hazardous risks (hn < cn), then (hn-cn)p < 0. But, for at least
some perceived nuclear hazards (e.g., possible birth of a malformed
child) it is probably true that any increase in perceived compensation
would not cover the increased potential loss, so (hn-cn)p > 0 for
those hazards. The conclusion that can be drawn here is that MEVD
will be positive for cases where N H,n(hn ' cn) < 0, and negative
N
n1N
where ; Hn(hn-cn) > 0. MEVD will be zero where = iU n(hn-cn)
n
P
n=
p
= 0, implying that hn=cn for all N hazards. Because of the extensive
publicity on the potential hazards associated with radioactive waste,'
we assume that if MEVD=0, lack of information exists about the in20. Supra note 14.
21. Supra note 13.
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creased proximity of the hazards; 2 for example, many owners or
prospective owners of property near transport routes are not aware
of regularly scheduled trucks or trains carrying nuclear wastes in the
vicinity.
Given the variety of possible impacts on property values proximate to nuclear facilities and waste transport routes, interpretation
of condition (3) must be case-specific. Ignoring the lack of information case of (hn-cn)p = 0 for all n, the possibilities are outlined
below:
Case 1: ep <0 , MEVD < 0; the impact of increased proximity on
property value is unambiguously negative;
Case 2: ep > 0, MEVD < 0; increased proximity to a nuclear facility or transport route could have a
positive or negative impact on v(p);
Case 3: ep < 0, MEVD > 0; increased proximity could have a positive or negative impact on v(p);
Case 4: ep> 0, MEVD > 0; the impact of increased proximity on
property value is unambiguously positive.
Therefore, if we assume that the consumer perceives some risk exists
due to proximity to one or more of N nuclear hazards, this degradation should have some negative impact on proximate property values.
(Even in Cases 3 and 4, a(hn-cn) = ah-ac and h < 0.) However, of

ap

-

-

ap

the four cases described above, only Case 1 would unambiguously
produce a negative impact on hedonic property prices, and even in
this case the magnitude of the negative impact is not clearly indicated
since ep may also be exerting a negative impact on v. If cases 2 or 3
showed vp < 0, the negative impact due to hp < 0 is dampened by
any positive effects due to ep > 0 and cp > 0.
One other possible case must be included, in which the consumer
N
attaches extremely low probabilities to each of the n hazards; = Hn
n 1
0. This behavior is not unexpected since many such probability estimates that have been produced are so low as to be perceived insignificant 2 I (although the difficult nature of long term studies requires
22. The possibility of the net hazard terms summing to zero when hng#cn for all N is
P p
considered here to be so unlikely as to be ignored.
23. For example, a recent report estimated total fatalities for workers and the general
public to be .2-3 per effective plant-year associated with nuclear power generation. For comparison, fatalities from coal-fired plants and low-Btu-gas-ftred plants are estimated to be .814 per plant-year and .9-7 per plant-year, respectively. See Table 12.5 in S. H. SCHURR,
ENERGY IN AMERICA'S FUTURE: THE CHOICES BEFORE US 367 (1979).
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more research and validation). If the risk of net damages actually occurring is perceived to be effectively zero, the following case applies:
Case 5: MEVD -- 0; any impact of proximity on property value reflects only the effect on local economic activity.
Note in this case that even if the marginal expected disutility of any
of the N hazardous risks exerts no influence on v, increased proximity may still have a positive or negative impact on property values.
As should be evident, hedonic price analysis of the impact of proximity to a nuclear facility or transport route performed with the intent of identifying social damages due to the presence of hazardous
risks will produce clouded results. Without data on property values
net of the effects of economic activity and compensation provision,
undertaking a ceteris paribus econometric study would be characterized by significant uncertainty about confounding impacts. However,
as will be presented, some evidence (by legal standards) of property
value losses due to proximity to potential nuclear hazards does exist;
in the following section the procedure for identifying property value
impacts is set forth, together with the findings and interpretation of
results.
3. IMPACTS ON PROPERTY MARKETS
The theoretical implications of the foregoing analysis highlights
the ambiguity encountered when standard econometric tests are used
to identify property value losses attributable to proximity to a nuclear facility or waste transport route. For this reason, an alternative
approach based upon systematic group judgment was employed
which focuses on data obtained through interviews with knowledgeable experts. Use of this procedure, also known as the Delphi technique, does not necessarily produce unqualified or unassailable results;
however, it can be extremely useful in providing a summarized overview of what might be considered the "best" available information
on questions characterized by uncertainty and/or unavailability of
ceteris paribus market data. Furthermore, results of earlier applications of the technique have shown it to be useful for incorporating
into public planning strategies many benefits and costs of public
decisions which are not easily measured by standard estimating procedures. For example, some problems to which the method has been
applied by corporations and government agencies include determining
the quality of different educational programs, 2 4 specifying war pre24. Dagenais, supra note 16.
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vention techniques and estimating the future potential for space colonization,2 ' and the measurement of important quality of life vari2
ables. 6
Although some variation exists among approaches relying on systematic group judgment, Delphi procedures generally have two features in common: (i) individual (rather than group or committee)
formulation of judgments, with actual opinions remaining anonymous, and (ii) controlled feedback of results. These two features
have evolved from experiments which have shown that although the
results obtained tend to be more reliable as group size increases, often
face-to-face communication among a group of experts can actually
dilute the results (e.g., pressure from dominant members altering the
true information from weaker members). However, controlled feedback is utilized because experimental results appear to be more reliable if, after the interview, the respondent is provided data obtained
from other respondents and allowed to adjust his/her response. 2 7
For the purposes of this study, evidence of property value impacts
was sought by interviewing officials in various State Attorney General's Offices to ascertain if any legal claims of property value loss
proximate to nuclear facilities or waste transport routes have been
filed. Respondents were asked first to comment on the potential for
property value impacts in their respective states, and then on property value impacts in other states. In addition, several officials in
related State agencies were queried, and some private individuals
(e.g., attorneys, real estate agents, a land auctioneer) involved in
issues of potential property value impacts were contacted. The search
for information also included interviews with economists who have
conducted empirical property value impact studies in the vicinity of
nuclear facilities. Experts in seventeen states 2 8 were interviewed; the
representative states had some type of nuclear facility and/or waste
transport routes within their boundaries.
In what follows, the discussion of the information obtained focuses
first on property value impacts associated with nuclear waste storage
facilities and waste transport routes. The analysis is then broadened
to include information on various non-waste nuclear sites where
property value loss due to potential nuclear hazards may be at issue.
25. Gordon, Helmer-Hirschberg, Report on a Long-Range Forecasting Study, in 0.
HELMER-HERSCHBERG, SOCIAL TECHNOLOGY (1966).
26. Dalkey, supra note 16, 85-140.
27. Id., 13-26.
28. Alabama, California, Colorado, Connecticut, Georgia, Illinois, Kentucky, Minnesota,
Nevada, New York, North Carolina, Pennsylvania, South Carolina, Tennessee, Texas, Washington, and Wisconsin.
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Furthermore, results are presented in light of the five theoretical
cases outlined in the previous section.
PROPERTY VALUES PROXIMATE TO NUCLEAR WASTE TRANSPORT
ROUTES OR STORAGE SITES
Evidence of property value loss due to perceived hazards of proximity to a nuclear waste transport route was submitted and allowed
in a Texas District Court in 1977.29 In this case, a Texas land owner
was awarded damages when he sued a utility company for damages
allegedly attributed to the transport of nuclear wastes by rail across
his agricultural property from a nearby nuclear power plant. Although
he had previously been compensated for the portion of his land condemned when the railroad was constructed, his suit claimed further
losses in value of the remainder of his land because of the transport
route's proximity. A qualified land appraisor divided the estimate of
property value losses into two categories. The first loss was a 38%
decline in value as compared to similar properties away from the railroad track. The decline in value (from $800 to $500 per acre in 1975)
was attributed to disruptions in agricultural output capability of the
land caused by the route's placement across the property. Specifically, this loss was claimed without regard to the type of freight transported by the railroad, but rather the negative impact on economic
activity due to its construction and operation. The second loss
claimed was an additional 19% decline in value (down to $350 per
acre) attributable to the fear of nuclear danger from possible sabotage or accidents during transport of waste across the land. Both categories were admitted as evidence of property value loss, and the jury
found in favor of the property owner. However, damages awarded
were in the amount of $300 per acre compensation-the exact
amount claimed with respect to reduced economic activity. Although
the court recognized that the jury's finding suggests it may not have
added the "fear factor" into its damage calculations, it also allowed
that the jury may have legitimately considered the factor in reaching
its conclusion.
Of specifical significance here is the absence of any actual radioactive damage-the court allowed expert testimony to the effect that
the owner's property suffered a "reduction in market value because
of fear of a purported nuclear danger." 3 Although the claim of
property value loss due to fear was appealed by the owners of the nu29. Texas Electric Service Company v. Helon, 546 S.W. 2d 864 (Tex. Ct. App. 1977),
rehearingdenied, March 4, 1977.
30. Id.
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clear facility, the appeal was denied based on a rule from a previous
case 3 1 relating to proof of fear. The rule states that fear in the minds
of the buying public is relevant for proving damages if there is a
sound reason for the fear, if the fear is calculated into the valuations
of property, and if market value declines because of that fear. The
rule does not require that a hazardous event has occurred, or even
that it be highly probable. Since the Texas property owner provided
expert testimony by a university professor who taught a course in
nuclear waste management and who stated that transport presents actual nuclear dangers, the court ruled that the property owner's damage claim due to fear of potential hazards was justified.
Although the claim and legal recognition of risk-related property
value loss set forth in the Texas case provides an interesting precedent, interviews conducted in the other states produced a dearth of
similar claims with respect to properties proximate to nuclear waste
transport routes and waste storage sites. Though another instance of
detrimental property value impacts was claimed in the vicinity of a
Sheffield, Illinois low level waste disposal facility, risk-related damages did not seem to be at issue. In this case, operators of the site
attempted to expand the facility in 1976, which would have required
that some residential land in the area be re-zoned as agricultural
property. During re-zoning hearings, a qualified real estate appraisor
testified that due to the "prospect" of the expansion, one land
owner would suffer a 44% loss (from $1380 to $780 per acre in 1976)
in the value of proximate property which had been developed for
recreational purposes. However, transcripts of the appraisor's testimony in these hearings suggests that the potential property value loss
claimed was attributable to the re-zoning issue (i.e., reductions in
economic activity) rather than potential hazards associated with
proximity to the disposal site. 32 This conclusion was supported by
discussions with a former owner of another plot of land near the
Sheffield site who recently sold several tracts at auction. Comparable
sale prices for land parcels close to and far from the site were paid,
indicating that in this instance property values do not appear to have
been detrimentally impacted in the area. 3 3 These tracts were not
31. Heddin v. Delphi Gas Pipeline Company, 522 S.W. 2d 866, 888 (Tex. 1975).
32. Hearing of the Bureau County Zoning Board of Appeals, Princeton, Illinois Petition
of Nuclear Engineering Company, pp. 22-23, Direct Examinationof Mr. Robert Buford, real
estate apparisor by Mr. Donald McCrae, Attorney for Mr. Harold Schieler, July 1, 1976;
also personal communication with Mr. McCrae.
33. Personal communication with Mr. Cliff Thompson of Peabody Coal Co., Mascontah,
Illinois, June 1980. Mr. Thompson reported that the sale involving approximately 6,000
acres and 20 buyers was not noticeably impacted by proximity to the Sheffield low level
nuclear waste site. Discussion with Mr. Tom Tumbleson, the auctioneer involved, confirmed
this conclusion.
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zoned for residential or commercial use, as was the land in the case
described above; rather, the auctioned parcels are agricultural (pasture lands).
Officials responsible for monitoring the operation of nuclear waste
storage facilities in other states report no other comparable claims of
property value losses. For example, the Beatty, Nevada low level
waste isolation site has not been associated with any claims of property damages though three transport incidents (leakage due to improper handling of containers) were reported in the May, 1979December, 1979, and, nine such incidents occurred between December, 1979-June, 1980. Even so, the State Board of Health re-licensed
the facility in October, 1980. A key determinant of the Beatty relicensing decision was the absence of legal claims or reported evidence of detrimental impacts on health or property associated with
the transport incidents or the facility itself. 3
Similarly, Washington's low level storage site was closed temporarily in 1979 because of widely publicized violations of transportation
rules (improper packaging and use of defective transport vehicles),
but no property value damage claims have been filed in that state. 3 s
Even in states with nuclear disposal sites which have been closed as a
result of leakage problems and the resultant public disfavor (e.g.,
Maxey Flats, Kentucky 36 and West Valley, New York 3 7) no legal
claims of property de-valuation due to waste transport or site proximity have been made by property owners in those areas.
PROPERTY VALUES PROXIMATE TO NON-WASTE NUCLEAR SITES
Inquiries were also made in states heavily reliant on nuclear power,
such as Wisconsin and Illinois, in order to identify any property value
impacts in areas where potential nuclear hazards were well known to
property owners and prospective owners. In general, state officials
reported that no negative property value effects on communities
with nuclear generating plants had occurred. In fact, many officials
34. Personal communication with Mr. Larry Struve, Chief Deputy Attorney General,
State Attorney General's Office, Carson City, Nevada, Nov. 1980.
35. Personal communication with Mr. Terry Strong, Department of Social and Health
Services, Radiation Control Office, Olympia, Washington, Nov. 1980.
36. See Kentucky Legislative Research Commission, THE REPORT OF THE SPECIAL
ADVISORY COMMITTEE ON NUCLEAR WASTE DISPOSAL, Research Report No. 1429,
59 (October 1977).
37. Personal communication with Mr. Ezra Bialik and Mr. Peter Skinner, Environmental
Protection Bureau, State Attorney General's Office, New York City and Albany, respectively, Oct. 1980.
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reported increases in local land values, attributing the increases to
land speculation in the vicinity of proposed power plant sites and increased housing demands of in-migrating laborers employed at the
plants.
In North Carolina, damage claims were filed in 1975 by a group of
property owners proximate to two nuclear power plants under construction near Charlotte. 3 8 As part of a larger suit, the residents
claimed that some property owners had moved from the area or were
planning to move because of "fears that nuclear power plants are
dangerous," and because available compensation from the PriceAnderson Act was allegedly insufficient to cover potential damages
to life and property. Furthermore, claims were made that immediate
effects (as specifically differentiated from potential effects) of the
plants' construction included the threat of reduced property values
in the vicinity, especially those in a nearby recreational area. However, the plaintiffs' claims in the suit were not substantiated when an
empirical analysis conducted by University of North Carolina researchers revealed only a positive relationship between property
values and plant proximity. 3 9
The potential for property value impacts was further explored in
interviews with officials familiar with two non-waste nuclear sites
where "emergency incidents" have actually occurred and have received extensive publicity-Brown's Ferry, Alabama and Three Mile
Island, Pennsylvania. A 1975 fire at the Brown's Ferry facility constituted the nation's first nuclear power plant accident. Though no
property value studies have been conducted near Brown's Ferry since
the event, discussions with local officials suggest a general public ac4
ceptance of the plant and no property differentials in that area. 0
The breakdown of safety equipment at the TMI power plant near
Harrisburg, Pennsylvania in 1978 necessitated the evacuation of some
200,000 residents living within 20 miles of the facility. Yet, empirical
studies conducted independently by the Pennsylvania Department of
Community Affairs and by Pennsylvania State University researchers
38. Carolina Environmental Study Group, Inc. v. U.S. Atomic Energy Comm'n, 431 F.
Supp. 203 (1977) [case revised in Duke Power Company v. Carolina Environmental Study
Group, Inc. & U.S. Nuclear Regulatory Comm'n v. Carolina Environmental Study Group
Inc., 438 U.S. 59 (1978)].
39. Personal communication with Dr. John Newfeld, Department of Economics, University of North Carolina-Greensboro, June 1980. No study was published due to the lack of
success in identifying property value losses attributable to nuclear plant proximity.
40. Personal communication with Mr. Gil Langley, Alabama Mountain Lakes Association, Decatur, Alabama, and officials at the Athens, Alabama Chamber of Commerce, June
1980.
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have not found detrimental impacts on local property values.4 1 The
experts interviewed theorized that one explanation for this result
may be widespread knowledge of compensation available under the
Price-Anderson Act, as evidenced by a proliferation of civil and class
action damage suits which have been filed, though none claim losses
in property valuation. 4
In the long term, property values around TMI might be significantly impacted if a considerable net out-migration from the area
were to occur. Although immediately following the incident a Nuclear Regulatory Commission survey reported that 30% of the respondents in a five-mile ring around TMI had considered moving because of the incident, an actual count found that out-migration after
six months amounted to about one percent of local populations; onethird of those who moved indicated their move was related to the
44
TMI accident. 4 3 Furthermore, a follow-up study now in progress
does not seem to indicate 1979 out-migration rates in excess of average mobility rates in the Northeast region. Also, a stimulus to local
real estate markets has probably been provided by a tripling of plant
personnel hired since the incident to carry out clean-up activities and
stepped up safety operations.
Interviews with officials in the state of Colorado provided information on another nuclear facility where potential for property value
loss exists. The facility, which manufactures and reprocesses component parts for nuclear weapons, is located at Rocky Flats near several
Denver suburbs. Higher than normal readings of plutonium, ameri41. The Community Affairs study, in Mountain West Research, Inc. and Social Impact
Research, Inc., THE SOCIAL AND ECONOMIC EFFECTS OF THE ACCIDENT AT
THREE MILE ISLAND, report to the U.S. Nuclear Regulatory Commission (Washington,
D.C.: U.S. Government Printing Office) Jan. 1980, was conducted immediately following
the TMI incident However, Dr. Jon Nelson and Dr. Hayes Gamble of the Pennsylvania State
University Economics Department and Agricultural Economics Department, respectively,
have been investigating property value impacts through 1980. Due to the tentative nature of
their inquiries, results of those studies can not be quoted here; however, personal communications (June 1980) revealed that neither researcher had found sufficient evidence to conclude that property values in the vicinity of TMI had been impacted detrimentally.
42. See Insurers for TMI Will Pay Damages Totaling $25 Million, The Wall Street Journal, Feb. 23, 1980, at 5. The $25 million settlement covers business losses and lost pay due
to the area-wide evacuation in 1978. Damage claims for physical and mental injuries have
not yet been settled.
43. Mountain West Research, Inc. and Social Impact Research, Inc., supra note 41, at
69-70.
44. Personal communication with Ms. Marilyn Goldhalber, Division of Epidemiological
Research, Pennsylvania State Department of Health, Feb. 1981. In an on-going post-TMI
study, Dept. of Health researchers are comparing out-migration rates from the TMI area to
historical regional migration rates derived from Table 2, General Mobility, By Race, Region,
and 7pe of Residence, in U.S. Bureau of the Census, GEOGRAPHICAL MOBILITY:
MARCH 1975 TO MARCH 1976 (issued Jan. 1977).
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cum, and uranium have been taken from soil samples near the facility,
and the city has not allowed re-zoning of some proximate agricultural lands due to the presence of low level nuclear contamination of
soils in the area. One firm which owns six hundred acres of land
across from Rocky Flats has sued for damages due to property value
loss, claiming the property was originally purchased with the intent
of building commercial and residential structures on the land. 4" That
investment has not been possible due to the city's denial of re-zoning
applications. The loss in property value claimed by the plaintiffs is
over $2 million (1975 dollars)-their estimate of the "true" value of
the property versus its "actual" value which they claim is now nominal due to radioactive contamination. They also claim an additional
loss of $1 million in los profits. However, as yet there is no proof of
contamination since there are no set standards for radioactivity in
soils; only the city's denial of re-zoning permits can be used in
making the damage claim. The courts have not presently set forth
any judgment on the Rocky Flats case.
Although no other property damage claims have been filed against
the Rocky Flats facility to date, it is interesting to note that informal
discussions with local Chamber of Commerce officials suggest that
some relative decline in property values may have occurred within a
ten-mile radius of the facility. 4 6 Such declines have not been formally estimated, however, and must be viewed as speculative at this
point. Within this ten-mile radius, HUD policy since 1979 has required all prospective home purchasers to sign a certification of
notice which advises residents of the existence of plutonium contamination in the soil due to the proximity of the Rocky Flats plant.4 7
The advisory notice also acknowledges that the soil contamination is
below the limits of the Environmental Protection Agency's radiation
guidance levels, and notifies prospective home owners of the existence of an emergency response plan for the Rocky Flats area to be
activated if accidental radiation releases occur. In the period since
the requirement of signing the certification of notice was established,
45. The Good Fund, Ltd. and Good Financial Corporation v. Marcus F. Church and
Marcus F. Church, Trustee and Dow Chemical Co., Civil Action No. 75-M-1 111, filed claims
for relief on Oct. 22, 1975, in the U.S. District Ct. in Denver, Colorado.
46. Personal communication with Mr. Don Rogers, Chamber of Commerce, Arvada,
Colorado, June 1980.
47. A policy memorandum, dated Feb. 26, 1979 from the Under-secretary of the Dept.
of Housing and Urban Development to the regional/area office of HUD in Denver, stipulates
that all residents within a ten-mile radius of the Rocky Flats plant must receive an advisory
notice, and prospective home owners must sign a certification of the receipt of that notice
(Reference No. 8RF-1). Currently, notice is provided by a brochure entitled INFORMATION ON THE ROCKY FLATS PLANT furnished by the state of Colorado.
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HUD officials have verified that some prospective home purchasers
who had decided to buy homes in the Rocky Flats area did not complete the purchases after being advised of the radioactivity contamination and potential nuclear hazard.4 8 Realtors in the area, interviewed as a part of this study, speculate that any negative property
value impacts in the Rocky Flats vicinity are primarily attributable
to the mandatory signing of the certification of notice. 4 Their belief is that the notice is discriminatory because it frightens potential
homeowners into believing they are effectively foregoing the possibility of compensation for future damages that might occur by admitting prior knowledge of the potential for damage.
OVERVIEW OF RESULTS
The findings of the broad-based interview approach described
above seem to support the theoretical view that property value loss
due to the proximity of potential nuclear hazards may occur. However, such losses may be overshadowed by impacts of proximity of
nuclear facilities and waste transport routes on local economic activity. In those states where officials were able to point to claims of
property value damage in legal records, only two plaintiffs actually
purported to have suffered or expected to suffer losses because of
fear of potential nuclear dangers (whether or not those feared dangers ever actually became real dangers). Of these two (in Texas and
North Carolina), only the suit filed in Texas provided expert testimony as to the actual monetary damage due to fear. The plaintiffs in
North Carolina were unable to uphold their claim since data in the
area showed property values increasing with proximity-even though
the plaintiffs stated their belief that compensation available for increased proximity to nuclear dangers would not be sufficient to cover
the increased fear (i.e., disutility) caused by that proximity.
Assuming that the plaintiffs were honest in filing claims of property value loss due to fear, then the Texas case appears to be an example of the theoretical case 1. In Case 1, proximity to the nuclear
waste transport route impacts land values negatively both in terms of
disrupting economic activity and in producing disutility attributable
to potential nuclear hazards. On the other hand, the North Carolina
48. However, property values in the ten-mile radius have not declined in an absolute
sense due to continued high growth in the economic activity of all communities in this general area of Denver. Personal communication with Mr. John Endres, Regional/Area Office of
HUD, Denver, Colorado, June 1981.
49. Personal communication with Mr. Gene Saum, Governmental Affairs Director,
Jefferson County Board of Realtors, and Mr. Jim Hunter, Governmental Affairs Director,
Boulder County Board of Realtors, Colorado, June 1980.
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suit is most likely an instance where Case 2 applies; i.e., the stimulus
provided to the local economy by the nuclear power plants created a
positive impact on property values which outweighs any negative impacts due to fear of potential nuclear dangers for which sufficient
compensation is not available. However, even in the Texas case where
the court ruled that fear is a relevant determinant of property value
losses, the actual jury award for damages was, to the dollar, an
amount equal to the plaintiffs claim of loss due only to disrupted
economic activity (although the fear factor and economic factor
could have been blended together in the judgment). In both cases,
then, it would appear that even if property values are detrimentally
impacted by proximity to nuclear facilities and waste transport
routes, it may be that until better estimating techniques are used to
identify that impact, only the effect of proximity on economic activity will be recognized.' 0
Litigation involving the two other instances identified where monetary damage due to plant proximity has been claimed (in Illinois and
Colorado) has focused on city zoning decisions applicable to properties near nuclear facilities. Theoretical Cases 1 or 3 are relevant, since
the plaintiffs' arguments made no mention of the impact of the hazards factor on property values-even though the soil is known to be
contaminated in the Colorado case and the city's denial of residential
and commercial re-zoning permits might constitute official recognition of potential hazards.
In those special instances where officials pointed out that public
perceptions may have been recently altered (near Three Mile Island,
since the 1978 accident and near Rocky Flats, Colorado since the
start-up of mandatory signing of certification of advisory notices in
1979), two factors may be operating. First, since in each case an
identifiable hazard was pin-pointed, the public's first-hand perceptions of the danger and/or probabilities of damage to health and
property may have been amplified, at least temporarily. But second,
and probably more important in terms of impacts on property values,
public perceptions of available compensation may have been altered
with respect to potential nuclear waste-associated damages. Current
property owners and prospective owners in communities surrounding
TMI have experienced an emergency incident with no perceptible nuclear side effects. Thus, they may perceive an increased availability of
expected compensating payments relative to the potential nuclear
hazards, and so theoretical Case 4 may be relevant. However, after
50. One might speculate, for example, about the jury's finding in the Texas case if the
effect of proximity on economic activity had been positive, even with evidence presented on
the negative impacts which occurred due to fear of potential nuclear hazards.
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signing the Rocky Flats certification of notice, potential residents in
that community may believe receiving compensation is less likely in
the event of nuclear-related damages than previous property purchasers not subject to signing the notice had believed. If so, then
either theoretical Case 1 or Case 2 may apply.
After providing information on property value impacts (if any) on
areas proximate to nuclear facilities and waste transport routes in
their respective states, officials were asked to comment on the paucity of evidence of damage, especially in light of the fact that almost
all of the nuclear facilities had received negative publicity for some
kind of hazards-related incident since 1975. Experts were then provided information from other states, including the four instances
identified where legal claims of property value loss have actually
been recorded, and asked to incorporate this information into their
evaluation.' 1 In general, officials familiar with nuclear facilities located in urban settings seemed to feel that the potential for hazards
might produce some social damages. However, the positive impact
on community property values of economic activity stimulated by
the facilities often outweighs the "fear factor" because many potential nuclear hazards are viewed by residents as possible long term
costs which can be discounted into the future, whereas the benefits
of employment and income to the community are current benefits.
Also, many officials expressed the belief that the probabilities attached by most residents to the reality of nuclear dangers are small
within the context of other numerous every-day urban hazards.' 2
Thus, in many urban areas proximate to nuclear facilities and waste
transport routes, it may be true that theoretical Cases 2 (MEVD relatively small) or 5 apply. However, the conjecture was made by some
experts that since many nuclear incidents have become well-known
fairly recently (since 1975), increased public awareness of potential
hazards could result in more detrimental property value impacts in
the future. This would be even more likely after the "boom" economic effects on some communities near nuclear facilities have subsided (e.g., as may be the case at Rocky Flats).
With respect to transport routes, experts feel that although many
51. As described in a previous section, "Impacts on Property Markets" in this paper, the
Delphi procedure stipulates that individual opinions remain anonymous in order to "release
social inhibitions" and solicit true and best expert judgments. (See Dulkey, supra note 16.)
Thus, what follows should be viewed as knowledgeable opinions which were formed by several experts familiar with their states' experiences with nuclear facilities and/or waste transport routes.
52. For exlample, in Beatty, Nevada local residents actually unearthed radioactive tools
buried at the low level waste disposal site and used them in their homes until officials discovered the break-in and confiscated the tools. Supra note 34.

October 19811

NUCLEAR WASTE DISPOSAL

809

property owners are aware of waste transport activities within their
state, the actual routing is not generally well-known and thus has
little impact on proximate property markets. However, numerous
transport routes and waste storage sites are located in relatively remote areas where agricultural properties are the primary proximate
lands, and many experts agreed that, considering the rigor of complaints from local rural dwellers, rural property owners who know of
the routes and sites seem to attach significant weight to the risks of
nuclear dangers. This might be attributed to the residents' perceptions of relatively high potential damage to a non-urban, unspoiled
environment in the event of an accident. Another factor might also
be the absence of offsetting positive economic effects on agricultural
activity and/or the possibility of negative economic effects, as in the
Texas case. If this speculation is true, then the precedent set in Texas
by the courts' admission of evidence supporting the claim of property
value loss based on fear of nuclear dangers could result in more such
claims coming from other non-urban areas.' 3
In summary, based upon the judgments obtained from the various
experts interviewed, it appears that the possibility exists of property
value loss due to proximity to nuclear waste transport routes or to
facilities which handle nuclear wastes. However, since it is likely that
any of the five theoretical cases posited here may be relevant, property markets proximate to potential nuclear hazards must be examined on a case-by-case basis in order to identify whether or not social
damages are present. Furthermore, any estimation procedures applied
should attempt to differentiate between the impact on property values of proximity due to the economic activity effect versus (or in
conjunction with) the potential hazard effect.
4. CONCLUDING REMARKS

Hedonic price theory was employed to show that although negative impacts on property values may occur due to perceived risks of
locating proximate to nuclear facilities or waste transport routes,
these impacts may be over-shadowed by offsetting effects. The possibility of property value impacts occurring in combination tends to
confound results derived from statistical property value studies. An
effort was made in this analysis to collect data on potential property
value impacts through an interview approach based on systematic
53. Most empirical property value studies have been conducted in urban areas utilizing
data on housing values. Relatively little statistical work has been done with respect to agricultural property values, so that any empirical evidence of damages that may exist might not
have been identified as yet
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group judgment. The approach succeeded in identifying instances
where property value loss has been claimed, and in some cases the
loss was attributed to the fear generated by proximity to potential
nuclear hazards. Yet, the dearth of such evidence at this time does
not serve as a basis to conclude that property values near potential
nuclear hazards are detrimentally impacted. However, the existence
of legally recognized evidence of property value loss, along with increased public controversy over the occurrence of nuclear "incidents," may indicate that more such evidence of social costs revealed
by property value loss will surface in the form of similar litigation in
the future.

